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Form an opaque coating 
on a transparent substrate 



Form an antireflective (AR) 
coating on the transparent 
substrate 



Form a diffractive optical 
element (DOE) on the 
transparent substrate 



Form an AR coating over 
the DOE 



Form a bonding ring 



Bond the bonding ring to 
the transparent substrate 



Bond the bonding ring to a 
submount to form a 
package 
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FIG. 1 
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FIG. 2E 
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Step 18 



i 

Bond transparent 
substrate and submount 
with epoxy 



FIG. 3 




FIG. 4 
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Form a DOE on the SOI substrate 



Form an AR coating overthe DOE 



Form a planarization 
layer on the topside and planarize 



Form a barrier layer on backside 



Form bonding pads on 
the backside 



Form an etch mask on the backside 



Pattern the etch mask 



Pattern the barrier layer 

t 



Etch the silicon handle layer 



T 



Remove the etch mask 



Remove insulator layer 



Form an AR coating on 
the topside 



Form an AR coating on 
the backside 



-104 
-106 

"108 
-110 
112 

114 
116 

118 

-120 
•122 

•124 
126 



128 



FIG. 5 
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FIG. 6D 
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FIG. 6E 





FIG. 6G 
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Form an etch stop layer on the 
topside of a silicon substrate 



Form an AR coating on the etch 
stop layer 



Form a DOE on the AR coating 
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Form an AR coating over the DOE 



Form a planarization layer on the 
topside and planarize 
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Form a bonding layer on the 
planarization layer 



Anodically bond a transparent 
substrate to the bonding layer 



Form a barrier layer on the backside 



Form bonding pads on the barrier layer 



Form and pattern a photoresist 
on the backside 
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Pattern the barrier layer 



Etch the silicon substrate to the 
etch stop 
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Remove the photoresist 
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Remove the etch stop layer 
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FIG. 7 
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FIG. 8D 
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FIG. 8G 
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Form a negative of a 
DOE on a silicon 
substrate 



Form an etch stop/AR 
layer over DOE negative 



Form a lens layer over 
etch stop/AR layer and 
planarize 



Anodically bond a 
transparent substrate to 
the lens layer 



Form bonding pads on 
the backside 



Form an etch mask 
on the backside 



Pattern the etch mask 



Etch the silicon substrate 
to the etch stop layer 



Remove etch mask 
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FIG. 9 
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FIG. 10A 
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FIG. 10B 
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FIG. 10C 
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FIG. 10D 



